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Description 

The present invention general V relates to &emtccn- 
ductor memory device* and, more partieutarty. relates 
to ceil structures f> a static random aocese memory 
where irttegratton density erf memory cete can b« in- 
creased. 

Fig. 7 is an equivalent circutt diagramed o nemem- 
™ ceil In a conventional alatk: tandeni access rr«mcry 
rWnaner referred to as SRAM). This memory ceO ■> « 
etudes thMam ^ MOS iransiafcxa as toe*. A pair 
c<tfrver(k>rcirtv^)tn3tfwi«^ 
transistor) are connected to a pair of toad transtelcre 
Q* end <p-type MOS transistors) to form a fUpttop 
circuit "The eouicee 110 and 111 of the pairof load Iran- ' 
sistors Qg and Cfe era connected to a power supply Voc 
and the sources 112 and liatfcWvertransistorea, and 
Q. are connected to GNO. A pair of access transistors 
Q 3 and (rvtype MOS transistors) are connectedto 
storage node* 114 and 115, respective*. A btt fine 107 « 
is conrwetadtoorte eww»«rBhc4acc8Mtrartaietc*^ 
and a bh tine 108 is ccrwected to one soureaVtfmln of 
access transistor O*. The gates of aceasetrarwstorsC^ 
and Q* am connected to a word line 109. 

Figs. 8 lo 10 are plan views ol the structure of an 
SRAM, showing mree stages in order from the bottom 
on the surface of the substrate, respectively. Fig, it Is 
a CTOss-secttonei view of the structure taken atang the 
t*e A-A in Roe. 8 to 1 0. Referring to Figs. 7, 8 to 11 . a 
pair of driver transistors Q, and and a pair of access 
imnstetore Cfe and Q4 are termed on a main surface of 
a o-type sBlcon substrate 1 48 of the memc*y cell Driver 
transferor Q, fxtuo^apairc1flO«iceAJralnregicmi2l 
and 1 22 and a gate electrode 1 25. OrWer transistor 
tohjcVwapaffofecHjroa'c^^ 
agate electrode 126. Aocass transistor Q, (nctodes a 
pair of source/drain regions 119 and 120 and a gate 
electrode 109. Access transistor Q4 includes a pair of 
source/o^ regions 116 and 117 arid a gate electrode 
109. These transistors are n-type MOS transistors hav- 
ing samM^ein regions f™^ 
p^ype silicon substrate 148. Gate electrode 126 rfdnV 
or transistor is connected to source/diain regtonl20 
of access transistor Qj through a contact 12B. Gats 
electrode 126 of driver transistor Cfe is connected to 
source/drain region 121 of driver transistor Q, through 
a contact 1 29. Gate elect rode 1 25 ot driver transistor 0, 
U>ccr^edtosc<in^drainre 
sister CL and sourceWratn region 117 cl driver transistor 
Oj through a contact 127. Agateelectrods 1»ot a load 
transistor C% is connected to a source/drain region 1 37 
of a toad transistor Q* through a contact 159. A gate 
electrode 131 of toad transistor Cfe is connected lo a 
sourcs/dra* region 1 34 of load transistor Oj mrougha 
contact 138. ^ 

A bit fine 107 is connected to source/draln region 
H9of access transistor ©3 through a contact 146 and 
a bil line 108 is connected to source/drain region 116 of 



ft^ftgfl rfancktarQ^throttOJA a contact 147. 

Aa stated abwe, kntrtarr^erwyceUrt^conven- 
ttonal SRAM, four n-type MOS transistors are arranged 
on the silicon substrate and p-type thin mm transistors 
are provided as loads above them A case where a p- 
type thh fifrn transistor is used as a toad of a memory 
ceB fcan SRAM has been described In IEOM 1990Tecfi- 
nical Digest pp. 477-480 Fig. 13 is a cross-sectional 
vt*w of a typical structure of a thin tarn transistor used 
as toad transistors and <V The thin film transistor 
ru»achannelrogk*n42andaparrd 
gtons 141 endi43forrned to a semiconductor!^ such 
M porycrystaikie eifloon and a gate eieetrode 140 pre- 
vided opposes to channel region 142 with an irttulatirig 
1 layer Interposed frerebetwoen. Fig. 14 is a diagram 
showhg a current characteristic of me tWn to transis- 

In such an SRAM, it b necessary to reduce an area 
occupied by each mamory cefl ki order to tocraase the 
) Wegrauon density of the rtwnory cefts. However, the 
corwentionaJ rnernory celt above had two problems to 
badasorfibadbetow. 

The fin* proWam is thai it is dWteutt to reduce an 
element isolation region between transistors maldng up 
s e»n^rTWcen.r^12l8ac^c^showingcvamc^ 
el a eraa-eectlon of the structure of a LOCOS f»ml2* 
(Fig. 11) tor isolating and isolating tmnstatore from 
each other in the fticmofy cafl ahown in Fig. 11. in this 
LOCOS mm 152 (Re- 1 2). rogtona X called We beak* 
» are formed at Its both ends, which expand lotheregton 
where olemems are formed, so that an isolation wtdm 
W becomes larger than Its desired value. For this raa- 
sc^.thewicftholthefcscfato 
so that reduction In the size of the rTtomory cell cannot 
ts be achieved 

The second problem concerns a current handling 
capability ratio 0 of a cVhw transistor to an access tmn- 
•fetor t> th* current handSng capabiay of the C*ve»tran- 
elstorAhe current handling ciipabflityc<theaoossstran- 
40 sistor). H tf current riandfing capability reflo pMa wnaS. 
date is destroyed when a is read out from a metriorycel. 
This phenomenon wH now be c*scrt>ed betow.Figa.15 
(a)and(b) chow tv<o inverter drcufts octamd by dMd- 
ktg the equivalent circutt of the memory eel shown in 
45 Fig. 7 H ocwiectton with the reading ctwracterlsDCjn 
mis casa. load translsto« and afft rwt ariow^ 
cause the ajnowrtof the current flo^ tryo up^ the se 
toad transbtore is Ittto enough to be ignored compared 
wfth those of the access transistors and the driver tran- 
so etetors, so that to has no oftect on the leading operation. 
Tho characteristic o* readr^tromamefric^ oeD Iq &**n 
from a change k» voltage at one storage node obtained 
by fbting the btt Una and me word Bne at Vcc and chang- 
ing me gate voltage of the driver transistor (me voltage 
6S at the other storage node). Fig. 1 6<a) ic a diagram *how- 
mgtheread^chanicierislicinacasewheremocur^ 

harxflhgcapabilrryr^ 

abscissa represents a volage at storage node 115 and 



3 



EP0 606089B1 



4 



the axis of ordinate represents a voltage el storage node 
114. 7r*e curve o, represent* *e voltage change char- 
acterfetk: at storage nods 114 In a case where the volt- 
age eUtc^r»cfc 115 tschar^ 
(ho voltage change characteristic at storage node IIS < 
in a case where the vottage at stooge node 1t4 b 
changed. The curves a, and ^ intersect each other at 
three points P v P a and P* At point P*. etorage node 
114 has •Wo*' data stored, and storage node 116 has 
•Hgtr data stored el pott P v Point P 2 te an unstable *> 
point and Ihe condition at this point P a to no* kept at the 
tkns 01 read*& In iheiigura, a regten surrounded by a 
circle hb called 'eye of a memory cetT. As the current 
handling capabifity rrrtto Be* the transistors is target the 
circle h becomes bigger end the reading operation Is '* 
eiaoatzed. n ^ t 

in order to reduce the stee of e memory oefl, the sire 
of en access t ransistor or a d rtver transistor Is reduced. 
The access tmnsbtor or the driver transistor Is reduced . 
tn sire, tor exun&Q, by shortening *>e gate length. If the *> 
transistor width of the access transistor ts reduced to 
turn or less, a eo-caBed narrow channel ^^°*f° me * 
sip/islcant, so that a throshob voftage Vlh of the access 
transistor Is Increased. Fig. 16(b) show* the voftage 
change characteristic at the storage noda In a case 
where the threshold voltage Vlh of tfweooes* transistor 
la ixreased. In Figs. 1 6(e) and flfc Vcc-e or Voc-er cor- 
responds tothethreahokJvottogeVthottheacceaatran- 
aistor. As shown ti Fig. 16(b). I the threehcld voltage of 
the access transistor la irweasad. the curves oj and ifc 
fntersect each ofter at one point P a only and *e so- 
called 'eye of a memory ce*r region disappeaim. Asa 
result, the stable poims ot the vohege at each storage 
nods disappear, and data stored in the memory cefl Is 
c^royodatthetirr»ciftiereac^ 
reasons, t» access transistor cannot be reduced iriette 
oven though tne sum ot the orr/or transistor can be re- 
duced. ItcfiVthec^wtranstetcflsr^cXicedlnstio, the 
cunent heading capability ratio » of the both iranetstors 
becomes esnafl. rreldng the leading cperattw unstable. 

IEEE JL SoPd-State arcuas. vol SO-20, Nal. Feb. 
196S, pp. 178 - 201, (Mah8 at at.) discloses different 
type* of thin ttm transistors in SOt tsehnlCMe and their 
characteristics. 

An object of the present invention is to reduce the 
etze of a memory ceB and stabilize the operation of read- 
ing out stored data in an SRAM. 

7hiaob|ectteachievedbya«*T^^ 
device according to claim 1. 

Further doveiccments of ihe Invention are given tn 
the subclaims. 

The eemkwnductor memory device indudee a 
memory eel) iwhxling a pair of driver transistors ol a first 
ccrt*K*lvirytypeeixiapairc4k^ 
ond conductWlty type making up a fltpflop circus, and a 
pair of access transistors, afl transistors being thin f&m 
transistors. The serniconduetor rrwnory device further 
includes a eemicondurtor substrate having a main sur- 



face, en reulating layer termed on the semicortfuctof 
Gubctrate, a first group of said thin fum transistors ar- 
ranged on the neutafoQ layer, an Hertayer bsubthg 
layer covering the surface of the firm group of thin ram 
transistors and a seoond group of aajd thin film tranefe- 
tors arranged on «w htertayer insulating layer. The first 
group of Nn film transistors includes at toast one tran- 
sferor ol the driver transistors, the toad transistors and 
the access transistors. The second group of thin film 
transistors includes at teas) one transistor of the driver 
transistor, the toed transistor and me access transistor 
sactudir*tru>tianoi*^ 
film transistors. 

The sot transistors making up a rnemory eel are thin 
fttn transistors. Etoment isolation Je made by prcvWng 
Iheintertayerhsutatir^layw 
sfetora. Aocords^y. an area of an eloment Isolation re- 
gion can oe reduced by elrr^^ the 
ement tsotatton structure using a LOCOS film. 

Trteretore. a narrow channel eflect can be ra- 
etratoed and stabKiaiion of the cpemttodroaolngout 
etoied data as wefl as reduction in size of a rnernoryceH 
can be achieved by tomung a thin film transistor ae an 
access transistor. 
as T>*toregoir>gandc4r^ob^. feature*, aspects 
and advantages of the present Invention wtt become 
rweacoarertfromtruMic^ 

present iwenflon whan te^lnoon^mctionwtth the 
acccmcanying figures, 
jo Rg. 1 is a plan view of the structure of e memory 
eea si an SRAM acconftng to an embodiment ot r»e 
present invention. 

Fig. 2 to a plan view showing the structure of enup- 
per layer portion of the memory crt ahorwninFig. i. 
ss Rg. 3 is a cwe a e oct icnal view ehowtig a typical 
structure of atttin film trarisiBtor isied tn this Invendcn. 

Fig. 4 toe d«gram showing an stoctricai character* 
kstte of the «n f*n transistor shown in Fig. a 

Fig. 5 Is a structural crcee-eectioneJ view taken 
40 along the line M shown in Figs. 1 and 2. 

Rg. 6 Is a structural cross-eeetionaJ view taken 

along the fine C-C tn Rga. 1 and 2. 

Fig. 7 Is an equivalent circuit diagram of a memory 
csfilnecorrventicnetSRAM 
45 Fig. 8 is a structural ptan view of a rnemory c»fl in 
a convsnUonal SRAM. 

Fig, 9 Is a structural plan view of a strl upper layer 
of the memory ceB shewm fri Fig. 8. 

Rg 10 is a structural plan view r* a stffl upper layer 
to of the memory ce8 shown in Ffg. 9. 

Fig. 11 is a structural crose-eectlonal view taken 
along the line A-A In Figs. 8 to 10. 

fig. )2tsacross-e«cltonsiviowof the stnjcturs in 
the verity of a LOCOS ffim used In isolating elements 
as in a conventional memory ceQ. 

Fig i3tsacross^ec*ioneJvieweriowingthe struc- 
turo of a typfcal cross section of a thin film transistor 
used as a conventional load transistor. 
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Fig. 14 to a diagram stiowlng an electrical charac- 
teristic of the iito film transistor shown to fig. 45. 

Fig. 15 is an equivalent ctroutt diagram (a), (b) 
showno. two toverter circuits obtained by tfvkfing the 
flipflop tircua shown h Fig. 7. 

Fig. 1 8 to a diagram (a), (b) ehowing the charactor- 
fetic curve ol reading out data of a conventional roenwy 
call 

A memory cell according to an embodiment hv 
ctuc^ pairs of access UansiatoraC^an^ 
aiatore Q, and Cfe and toad transistors and Qq which 
are a» thfr film transistors. An equivalent circuit of this 
memory ceD Is oc^al to tnaJ shown In Fig. 7. 

The structure of the memory oefl wffl now be de- 
scribed wtth ret arance to Fig, 7 and further to Figs. 1 . 2, 
6 and 6. A main surface of a sifioon aubslrat* 32hasan 
tntubtmg layer 33a formed tftereon. A pair of access 
transistors O, and Q4 and a pair of driver ttanstotorsO, 
and Q 2 are arranged on the surface of Insulating layer 
33a. The four transistors Ch to Q, are n-type thin flbn 
transistors. Access transistor Q, includes a pair of 
aourceMraln regions 1 and 3 and a channel region 2 
formed In a pdyaystattrte silicon layer anda gate elec- 
trode m Access transistor Q| toctodes a pa* c* source/ 
draft regions 6 and 8 and a channel regjon 7 formed h 
a por/crystaiBne silicon lays* and a gate electrode 10. 
Dnver transistor bducto a pair of sourceAimln re- 
90ns 3 and 5 and channel region 4 formed in the pory 
cryst&8ne silicon tayer and a gate electrode 11. Driver 
trarattor Gfc tadudes a pair ol eourcerfdraki region* 8 
and 5 and a channel regJon9torn^in1hep<3*irwyetal' 
line siioon layer and a gate electrode 12. The surfaces 
of those tour transistors Q, toCU »• covered with a first 
Imartayer insulating layer 33b. 

A pair of p-type toad transistors Cfc and Q5 are 
formed on the surface ol first Wartayer insulating layer 
33b. Load transistor Concludes a pair cd sourceMrain 
regions 1 3 and 1 5, a channel region 1 4 and a gate elec- 
trode 11. Load transistor Cfc shares gate electrode 11 
wtm drive* transistor Q,. Load transistor C± frtdudes a 
pair of source/drain regions 1 3 and 17, a channel region 
16 and a gate electrodo 12. toad transistor Q, shares 
gate electrode 12 wHh dftver transistor Cfe. The surfaces 
of road transistors Qg and are covered with a second 
rtertayer Insulating layer 33c. 

A pair of bit Irra 107 and 106 are formed on the 
surlaoe of second totertayer Insulating layer 1 3c. Bit line 
107 is connected to source/drain region 1 of access 
transistor Q) throufl^* a contact 26. Bit fine 108 Is con- 
nected to sourceAJreJn region 6 of access transistor 
through a contact 27. SourceA*ain region 15 of toad 
transistor Qg "» connected to eource/drain region 3 
shared by access transistor O, end driver transistor Q, 
through a contact 20. A contact 23 connects source/ 
drain region 15 of toad transistor Qg to an interconnec- 
tion layer 1 8. A contact 22 connects interconnection lay- 
er l8tog#e electro* 12c! load trat»^^ 
2 1 connects eource/drain region 17 ol toad transistor Qg 



to gale electrode 11 of toad t/ararstor Q*. A contact 19 
connects gate electrode 11 of bad transistor Q5 to 
eooreerbYatn region B of driver transistor Qg. 

FTQ.3badbgf8m sroMngoyerwxleltvstnjcture 

6 ola typical cross eecttonof a thin film wnsistor used In 
the ernbexftment Fig. 4 shows an electrical cttararterre- 
tic of the thin film ttanatotor shown In Fig, 3. 

As stated above, etnoe all the star, transistors in the 
rnemorycoaiirothrnmmu^^ 

to vertanlricreBseintMftreeftoWvoltao^ 

transistor under the influence of the narrow channel ef- 
fect Accordirtfljy. the sizes of the access transistor and 
rhe driver transistor can be oelerrrfned so that the cur- 
rent handing casabitty ratio B of the drlw transistor to 

is the accesa transistor Is Is/go. Ae a resuR, a memory ceil 
can be constructed in which a stable rsatfatg operation 
can be performed. 

As staled above, tn accordance wfch one aspect <* 
the present invention, all the transistors making up the 

to memory cat! are ihto film troisltfora and th©^ 
are insulated a/id isolated from 
a LOCOS fBm, ao that mWeiurtealton of the oet struc- 
ture by reduction in the size of me isolation region can 
be realized 

« 

Claims 

1. A eemioonductor rnernory device Inducing a rrteny 
so c^ycaflconstJtuledbyapairofir* 

sbtora (0, . Cfe) of a first conducttvfty typeandapeir 
of thin lifcn bad transistore f^. Q$ of a secondcon- 
ductfvty type making upafitoftopdrcuft.andapair 
of Iron film access transistors (O* Q4). comprtasig; 

ss 

a ssrnioonduotor eubstrate (32) having amah 
eurface; 

an tneuiattog layer (33a) termed on said main 
surface of the sarnkxtnductor substrate; 

40 a first group consisting of at least one of said 

tr«nBmtrar»sistore(l to 12) and arranged on 
said tosulatirtg layer (33a). 
an hterteyer Insulating layer (33b) covering the 
surface of said first group of thin film transistors 

4* (1-12); and 

a second group consisting of the remainder of 
said thin film transistors (11 to 17) of cak* mem- 
ory ceH and arranged on said interlay er mutat- 
ing layer (33b). 

60 ^ 

2. The semiconductor memory device according to 
claim 1 . wherein said first group of thin film transta- 
tois includes said driver transistors (Of, Qj) and 
said access transistors (Oj, Q4) and said second 

ts ^oup cf thin film transistors inciudes said toad tran- 
sistors (Qg, Q,). 

3. The semiconductor memory device accoro^g to 
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claims 1 or 2, wherein each traiwleior in saM first 
group of ttunffrn tranaietora Inctudee a pair <rt mo- 
purity regtona (1. 3, 5, 6. 8) formed in a fir* Mm*- 
conductor tayer on said insulating bye* (33a) and 
each transistor *r> said aecondgfoopofthin film tran- 
sistor* tndudss a pair of impurty regions (13, 15. 
informed h a second eemlcondum layer c* said 
trtfertayer Insulating layer (3A>). 

4 The semcondudor memory device according to 
ctelm 3, where* a electro c4 said d/hw tran- 
sistor (Q t ,Cfe) Included In said first group ottNnfilm 
transistor* and gate electrode ot said toaduartaistor 
(C^ Qg) Included In eeid second group of thin film 
transistors era termed of a oornmon layer (11. 12). 
end 

first group oJ thin film transistors and said aecond 
semiconductor tayer included In «aW second $oup 
of thlnntm transistors are arranged opposing each 
other w«h said oornmon layer (11,12) Interposed 
therebetween. 



P*tantan«pf6che 

1. Hableden^pe^arvorrMung, do eine Speiener- 
zete autweist, die dutch eln Paar von DOmaohiehl- 
Tre«»ertranetetoren (O,, Q^) eines eraten Utomge- 
typs und efc Paar von DflnrtscWcW4^»ttr8f»»tato- 
ren (Cfc Q*) eines zwetten Ultungatyps. die ehe 
Rs>fTop-Scha!tung bUden. und eln Paar von OOrwv 
achJcW-Zug^ctransistoren (Q-, Q|) gabBdet wW, 
cflaaufwetat: 

«n HaWe&emubttm! (32). das eine Haupt- 
obemiche eutweist, «*» IsoterschicM (33a), 
die aut dec Haupiobefflache dea HaWettereub- 
stratee aiiagebioet tat, 

eine erete Ofuppe, die aus mMestena elnem 
der Ourvnechk^-Tranetetoren (1 bis 12) be- 
etent und aut der isofferachicnl (33a) angeord- 
net 1st, 

eine ZwracrwschlcWHartlerwrfTlcm (33b). die 
<fie Obemacha der ersten Gruppe von DOnn- 
achiclU-Tramietoren (1 bt* 12) bedeck und 
eine rwerte Qruppe, die aus dem Rest der 
DOruischidtt-Transistoren der SpeicherzeHe 
be»teht und aut der 2>rtschensohic^soser- 
schicht (33b) angeordnei tel. 

2. rtetoleiarepek^ervorrichtung nach Ansprucn 1 . bei 
oer die erste Gruppe der DGnnecWcr^Traralstorsn 
die Trefeertranstetoren (Q^, Oj) und die Zugritts- 
transistoien (Q> Q*) enmatt und die rwetteOryppe 
der OOnr^icht-Tranatoioren die Lasttranstetoran 
1(^,0^) erthaJL 



3, HafbteiLerspeiehervojn^^ nach Arapruch 1 
Oder 2, bet der 

jeder Transistor In der eraten Qruppe derOOnrv 
acfuehVTramlsloren etn Paar von Dotteamgsbetei- 

a chen (1. 3. 6. 6, 3), die in elner eraten Ha&itltar- 
echlcht aut dor teoQanchieht (33b) auagebildat 
sM, cnlhal, und jeder Transistor ti der xwetton 
Gruppe der Dumachk*ti-Trar»iatoren eln Paar von 
Mtarwgeberetchen 0^. 16* 17). de h etier zwel- 

io tan HeJWeoeracMcht aut der 2wAsohenschfcW4eo- 
lierschicM (33b) auegebddet sWl enthaX 

4. Katoienerspeki^rvwTtehturtg nach Anepruch 3, bel 
der etoe Qateetettfjode dee Tretoertrensfetora (Q,. 

ts Qk), der h der ersten Gruppe von DCnnachioM- 
Trarwtetof en enthaaan tat. und eine Gateetektiode 
dea Lasttranalatora (O^. Q*), der In der zwetten 
Gruppe von DCniiaehicM-Tranateloran errthalten 
1st. aua afner o^mairsamen Schicht (11. 1 2) euage- 
to bildeteincVuTiddfeeieieHaMefte*^^ 

eraten Oruppe von Wnnschtem-Tranelatoren em* 
haten ist und dto zweile HatoWteiachkril die In 
der zwetten Qruppe von Dunnechicht-Ti ai laftoren 
entnattan 1st einander gagentlberflep^ arigeord- 
tt net sind. wobei die gemelnaame SchJeM (11. 12) 
daxwfecnengeaetzl 1st 



so 

1. Un disposffif de rnernorre a »emlc<nducteura com- 
prenant une cellule de rnernoire conalttuee parwie 
paffe de transistors dfettaojue * couches minces 
(Q,. Q^drun premier type de cc*o\»etJvfte. et une 
X pair© de traratetora de charge a oout*«» minces 
(Qf, Qe), dun second type de cJonducxMte, oonstW 
tuant un circuit do bascule, el par une pairadetrarv 
etatore tfaoces a couches mlnoee (Q» Q4X 
oornprenant: 

40 

un substrat eemieonducteur (32) ayant une sur- 
face princjpaSa; 

une oouche teotente (33a) formee sur la eurtace 
prtncfisle du aubstrat eemieonducteur. 
45 gnprenwrgroupocor^n^carr^ 

dee transtetora a couches rrtncee prectteafia 
12) el dispose sur la coocha botento (33a); 
une couche dteotation inter-couche (33b) re- 
couvmrrt to eurtace du premier p/oupedeuan- 
so alstora a couches minces (1*12); et 

un second group© const flue par le raste dee 
transistors a couches mlrwes precaae (1 1 a 1 7) 
de laceltuteda rnamoire* etdiapoae eur kaoou- 
cf^oTcotartionb^er<oucho (33b). 

2. Le olspoeiul de memoae a serra^onductouii salon 
b revendication 1, dans tequel le premier groupe 
de iianslaiofs a couches rmncea oornprend les tan- 
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sisters rfattaqua (Q 1( Cfe) et tea transtelore tfaeoes 
(Ob. O*) «t te second grogpe de transistore a cou- 
ches minces comprend tes transistors do charge 

3. Lddispo8ttflOBrn^»*eemteonduct9urs«rton 
les reveitfteattone 1 ou 2. dans (equal chaqve tran- 
sistor du premier group© de translators & couch es 
mhc8»compfand unepairede regtarwtflmpuf«ee 
(1,3, 5,8.8) tan^daroune premiere ccueha w 
do somloonductAur aur la couche boterte (33a), el 
cheque transistor dans le second group© de Iran- 
ststors a couches mJncee oomprend uno palre de 
regtortttfimpufetesOS. 15. 17) termew dans una 
seconds couche da semfconducteur sur ta ooucho « 
desolation intar-oouche (33b). 

4. U dfcposllil do memoir* A sernicoridudeura oelon 
la rovendfcatian 3. dans toque* urte electrode de 
grille du Irarv&rtor tfattaquo (Q,. Qg) guUaft penis « 
du premief group© de traneistare a couches minces 

et une fllectrode de flrffle du traneWor de charge 
(Cfe Q|) qui tattpartie du second oroupe de transis- 
tors a couriwrmr*^ ©cert 

commune (11, 12). el *• 

la premiere couche de semjconducteur qui 
eel hduse dans le premier groupe de transistor* a 
couches mtoes el (a eeoonde oouche desernicorv 
ducteur ojut eel ncfaiae dans le second group* de 
Uanefatore a couches minces sort cteposees tacs » 
& face avwe la couche oorrwtuaTe (11 . 1 2) hterposAo 
errtre sites. 
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FIG. 2 



B 



r 



-26 



r 



•27 10 



i 



-107 



11 

/"1 



-108 



i 



-12 



J 5 



B 



e 



EP0S06069B1 




9 



EPO5O60KB1 



F1G.5 



33b 



33a 




FIG. 6 

33C 27 I? * 21 V f * 13 

1 l-A" 




33b- ~ s : 



33a 



10 



EP 0506 089 B1 



FIG.7 




109 



11 



EPOS06089B1 




12 



EP 0508 089 B1 




Eposoeoessi 




14 



EP0606089B1 



FIG.11 
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